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(57) Abstract 

Meshes with arbitrary sizes are defined around a base station by a 
field intensity distribution generator. Then each mesh is examined whether 
it is a visible mesh, an invisible mesh, or a mesh which radio waves cannot 
reach. For the visible meshes, the field intensities are found to generate a 
field intensity distribution around the base station. As a result, the field 
intensity distribution generator generates an actual, wave, propagation 
pattern around the base station easily. 



0) 

su \ 




sis I 


S14 | 


1 S15 























SI6 



S17 



SfcK 



C BMP j 



III ... start 
all ... whi « 

•mi* tea* acatlM. 
•it ... MAn ai* *umlm** 

•11 ... MMfeM v%U* rMU> MM r 

•11 ... Mate* wWkrt w<U v*m 4 



•n ... ruu ittMitr «iMai*«tiM • 



(57) mm 



AL T/l"<=-T FI 

AM Tfr*~T FR 

at GA 

AC * h7 !i7 G B 

AZ T-tf/U/V^-rV GE 

BA #X=>T a*** GH 

BB GM 

BE ^w^- GN 

B F tOMF"*- '77V GW 

B G y T G R 

B J ^"7->: HU 

BR 7^7 5//!* I D 

BY s<7A — > I E 

CA I L 

CF ^77!)* 1 S 

CG 3>=f— ^fbH I T 

CH JP 

CI a-hi^T-zU KE 

CM KG 

CN 1 3 ! KP 

CU ^ra-^ KR 

CY ^7*o^ K2 

CZ fxya LC 

de LI 

DK rV^r-^ LK 

EE x^hnT LR 



7 ^Is^ls K 
77>^ 

is . 

3r-7 

=?yf+ 
/»#y- 

fry V K 
y tf>ya^>f> 

^ y • 

y^cyr 



lt y hr=r ^ sn 

LU )V$^y-f)V>f SZ 

LV yYV^T TD 

MC ^-7*3 TG 

MD ^frYVr TJ 

MG -rftfS^tf^ TM 

MK "^<7- K~TlB3.-=f* TR 

M L y U A 
MN *>=M< UG 
MR US 
MW T?!7>f UZ 
MX ^^r->3 VN 
NE >U YU 
NL ZW 
NO y — yU^^- 
PL sK~7^K 
PT sK/H^/u 
RO /V—*?~T 
RU ai/T 
SD 

SE 7*^ 

SG /U 

SI *v<f=.zz.T 

SK *uVt*T 



WO 98/41048 PCT/JP98/00930 




5 mmm 

®mw-mitisxT a (cits, 

10 

mfkmi ... 

co|§i^;:fIi^>&5#^ 3 6 5 o 

#gfi ^/K-M^-r %&W)fc<Dftfe L#5$&ffi&?itfc; #$&03tf>m& <9 

25 tttI»ffi&fTft5fc*«fc^^ ^<£>i: 

tmmzftteoMG; ±^^-m9 i&&m&tix^z>#mm2frbiftm3i3j: 

Tm<0&&m 4 t giJOftiH 5 £ii DTSife^ 6 <Z>¥&&1£ 10 0 m(D±;^ 8 ftjil 

1 



25 



WO 98/41048 PCT/JP98/00930 

#£fljffl-f 5 £ £ J; U , ^©gife/^ 6 ^r^i: Lfc«B£|M£ 1 0 0 m(^Rrt(c 

15 TJ±*{%ftLX^6 0 m%i<Dt#V), ^0-C«ife|lltf^Sr7 i Vx7 o W±^^ 
t5^fAtttS©tk7->3 «fc5^ CD-RO 

Hi iu:t^-|j9ici«*«**t 0 Hi i£#HLT, £(&«WK:#<5 
lfi, /^y^&fcftF-^x-VaVl 2£, ^yayifcfi 
!7^^7-> 3 yi 2 ^M^ftfcxV ^7W6 1 fc\fcUk*-#*- K 1 1& 

iri^-M^Al 3Sr^bTHl 0 fc^ LfcWSS^iftJB 2 iJlggR 



2 



WO 98/41048 PCT/JP98/00930 

a 

60^ cpu6 0{c^$n, ®mm7 <Dim$:Mm±Km*irz>T^ *-?v 

M6 2, RAM 6 3 h ^ 7x>f 7 i ^5. 1 /O^f ^^7i/f 
10 * ,6 4 ££r£tfo 

I /O^f ^ 7 ^ * 6 4 LT^Illx-^ £^1" 3 fctfXD C D — R OM 

mm^ o^m^ 2 $ *vt v n 5 o 

£WMe* #ib^ 7 co{ig'|f^P«^-ti:^APA#7 1 ^5>©IHj|ftt>- 1 /0>f 
20 ? £ telWI D< I /CM 7^ * 6 4 fc&ttSftfcjRA*?*-* 

.wchi p., 1 1*5 .ttM 2%0mLx®mji*7 <Dtm^%nm-fz>tc$><D 

25 ^ 7 (Z) P H S lift ^ f ^ § 0 1rZk, 

Ml Q\Z^irX^Kj^m2ti:t^m^LXmWm7^^<D^;U8^\zW^ 



3 



WO 98/41048 PCT/JP98/00930 

■ - 

mfexmmzfrtzim^mmte&ikfi^ m 1 1 o j: o 6 & 

15 8 ttgj&^ffl^ffifc^ 

.uth 1 3 A^m 1 3 cK^ir^m^^ztcm^m^-y^m-^^ 
^-^ii 3A~iui 3 c\z.mi-$>frbm$iu *<D'<#—y\z.f&zxfeM 



4 



WO 98/41048 PCT/JP98/00930 

^teom^^nft-r^b ^i&friifg^^Att, mh&m&ftm-rznmom 

20 iSM^Mt^^^^tPc 31 2 ro^tt, $ 1 oJSt©5Sft«Fln« 1 <r>m 



5 



WO 98/41048 PCT/JP98/00930 

hxhz> 0 

10 m 6 » v * ifi^^m#^^^^i-!2!-C$>So 

III 7 fct N 2 Or^Wi: $ol;^ii^^^-^^7^-ri2lT^-5o 

IU8te v m»^^^t^^S'Hiix--^^1-|2|-efe-5o 

15 5 0 

mi 3A~mi 3c«, mm<DmfcfcW'<#-i/t(Dmi&*^~tmT*hz>o 

25 

zitLWfcfrisxT&%m^tz±y?~mi<D7vy?mx*hZ) 0 &%<Dmi 2\z 
mux, n^-mms i a trnmrnmrnm^^—^^-^s i b 



6 



WO 98/41048 PCT/JP98/00930 

(1) . 

15 TtMlfrSo 

®3£#$*LT, Iil6 IT^O^BI:^ 1 0 1 &7M-f5 0 

&fc*H&0 8 1 a fc#HBLT, 7< yVa 1 0 1 
25 jR^mft^^Sji4too^Srjt^^y ^llU LXMtffctZ (@2K::fcv> 



7 



WO 98/41048 



PCT/JP98/00930 



^'b&ZMi&mftbmVotfV =*V 1 1 1 t<D$L&Z$&Z> (S 1 2-vS 1 5) o 

z.(Dm&(Dm*m 5 ^i- 0 -m 5 lt> fc£ %.&mmm 6 gsgg? 1 1 2 
£imi9temM5}itf>&vv!§£ (ins) ^^v^ (i9) ^^ttm<osn6^ 



8 



WO 98/41048 PCT/JP98/00930 

femmm (m) =- (dB)-8 2) /p. 05&- (m&fcfc> 

5 &vv|§&) 

teMgiN (m) =- (dB)-8 2) /0. 1 1 2- (m&fSf&O 

fcJi^-^Sr^feS C h &X*% 5 0 

^m^^iEl^^T^i/i<ia:^^fflv^6(D^ttv^ 0 ^cx% cosic^o 
#m^<^m^^^}-7°n $> h Ltz:m,ifo<Dmm-7vyT4si'%7jkirmxfoz> 0 m 

25 1 8AttjlL^^ff-e^xVN-5^T\ Hil 8 BM^$t/^f§-e£xi^^ 
4§^T&>5 0 El 18 A, Hil 8B&#f®LT, ^P#P^^/h£ V^&te£{f 

• ®ftteb*%mx$:it&^mmLtzn®iXhZ> 0 ®mirz>\z.^h 



9 



WO 98/41048 PCT/JP98/00930 

roit-s^ij&mi 4-01 7%#^tT^-r^ 0 ® i 4~mi ett-tH-? 

20 ^S^6 A~6 C^t ^^L/imM^^f^jitJ^j:^^ y Sr'iKtBI 



10 



WO 98/41048 



PCT/JP98/00930 



11 



WO 98/41048 



PCT/JP98/00930 



3. mm* y^^n<Dm^m^^^^m^.mBm^±m^b(D^mt, 
mmmmN (m) =- mmm ub) -82) /o. ose^v^t, 

^2(D^ftt, feMgtN (m) =- (iMt (dB) -8 2) /0. 11 

2 ^fflv>T*fe^w^ii 2 ^mmcom^m^^mmo 

e. mm* yi/^ic&mz^mz, mumm<D**£*mmn,wmj& / ^<Dnm 

12 



WO 98/41048 PCT/JP98/00930 

i o . mmm £ ^ttm^^nnmw.^ * * > ti- s *^mn-$m9 \m 
1 2. itti!em&3g£M^^ 

14. ^.i©^sr^tr^»-ts0 2o^^, n3<Dmk<Dmx»min*n?&® 
is m%<£^ 

20 -f5^l£^ 

25 B>flB^2(D^^ t&IBB.l ^^t^^ffBtt-HufS^ 1 <D^^i|#3t-r5lf#t, 

1 5. mtmm^mmi/^Mt, *«©smb* 1 ©«sr-&^ 



13 



WO 98/41048 



PCT/JP98/00930 



14 



WO 98/41048 



PCT/JP98/00930 



F I G. 1 A 




F I G. 1 B 




1/18 



WO 98/41048 



PCT/JP98/00930 



F I G. 2 

( W »Q 

sn \ 



$13 I 




S14 



S16 



S17 



S15 



( END ) 



2/1 8 



WO 98/41048 



PCT/JP98/00930 



FIG. 3 




3/1 8 



WO 98/41048 



PCT/JP98/00930 




4/18 



WO 98/41048 



PCT/JP98/00930 




5/1 8 



WO 98/41048 PCT/JP98/00930 



FIG. 6 




6/18 



WO 98/41048 



PCT/JP98/00930 



FIG. 7 




7/1 8 



WO 98/41048 



PCT/JP98/00930 



F I G. 8 




SB m (m) 



8/1 8 



WO 98/41048 



PCT/JP98/00930 



F I G. 9 




1000 



EMI (m) 



9/18 



WO98/41048 



PCT/JP98/00930 




10/18 



WO 98/41048 



PCT/JP98/00930 



F I G. 1 1 



91 

T 




9 .mm**? 



/>'//// j /mg ^ 




11/18 



WO 98/41048 



PCT/JP98/00930 




CM 
rH 

6 



CO- 



O 



6. 



o 
« 

I 

Q 
O 



8 



Q 



12/18 



WO 98/41048 



PCT/JP98/00930 



F I G. 1 3 A 

A ' 



z 



a 



z 



FIG. 13B 

A 



D 



FIG. 13C 

— - -A 



D 



"7 



13/18 



WO 98/41048 PCT/JP98/00930 



F I G. 1 4 




14/18 



WO 98/41048 



PCT/JP98/00930 



F I G. 15 




15/18 



WO 98/41048 

F I G. 1 6 



PCT/JP98/00930 




16/18 



WO 98/41048 



PCT/JP98/00930 



F I G. 1 8 A 




FIG. 1 8 B 



A 

1 


fH 


TmiW ...... 





18/18 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP98/00930 



A CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 H04Q7/34 

According to International Patent Classification (IPC) or to both national classification arid IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 H04B7/26, 17/00, H04Q7/00-7/38 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
NTT DoCoMo Technical Journal 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


NTT DoCoMo Technical Journal Vol. 2, No. 4 f 
January 1, 1995 (01. 01. 95) (Tokyo), 
Fujii, et al., "Cell Designing System for Mobil 
Communication (in Japanese)" p. 28-34 


1, 6-13 
2, 3, 5, 14, 
15 


X 


Proceeding of 1991, Autumn General Meeting of IEICE 
Vol. 2, August 15, 1991 (15. 08. 91 (Tokyo), 
Kimura, etal., "High-Speed High-Accurary Estimation 
of Mobil Radio Propagation Loss (in Japanese)" 
p. 2-225 


1, 8-13 


y 


The Transaction of IEICE B-II Vol. J74-B-II No. 1, 
January 25 , 1991 (25. 01. 91) (Tokyo), 
Sakagami, et al., "Estimation of Propagation Loss 
Considering City Structure (in Japanese)" p. 17-25 


6, 7 


Y 


NTT DoCoMo Technical Journal Vol. 3, No. 4, 
January 1, 1996 (01. 01. 96) (Tokyo), 
Asakura, et al. , "Cell Designing System Using Actual 
Propagation Data (in Japanese)" p. 16-21 


3 



QT] Further documents are listed in the continuation of Box C. See patent family annex. 



"L" 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure* use, exhibition or other 
means 

document published prior to the international filing date but later than 
the priority date claimed 



T later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X* document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
"&* document member of the same patent family 



Date of the actual completion of the international search 

June 1, 1998 (01. 06. 98) 



Date of mailing of the international search report 
June 9,. 1998 (09. 06. 98) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Authorized officer 



Telephone No. 



1IN IILKINAIIUINAL* dLAKLH KJbFURT International application No. 

PCT/JP98/00930 


C (Continuation). DOCUMEhTTS CX3NSIDEREt) T0 BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


y 


JP, 8-107583, A (Nippon Telegraph & Telephone 
Corp.), 

April 23, 1996 (23. 04. 96) (Family: none) 


14, 15 



®mtiim%%- PCT/JP9 8/00 9 30 



a. mivmtz #&<Dfm: (m&ftftttm (ipo) 

Int. CI* H04Q7/34 



mzn-ottM'mnw (m^ff^m ( i p c) > 

Int. CI* HO 4 B 7/2 6, 17/0 0 
H04Q7/00-7/3 8 



NTT DoCoMof^i/^-t^ 



X 
Y 



X 



NTT DoCoMof^^t^ Vol.2 No. 4, 
1. IB. 1995 (0 1. 01. 9 5) (3d0 

m# m%m\mz.tettz>±;vwm*/* ; TJ*s p. 28-34 



Vol. 2 , 



199 i¥S^if^iiff^l*;^B^m^^i 

15. 8^. 1 9 9 1 (15. 08. 91) OfcSC) 
*ft tfi3£ r^g&^^^li^o^ . j^^bj p. 2-225 

ffi^lf ^iiff ^l&lfcffe B - n Vol. J74-B-H No. 1, 
25. 1 9 9 1 (25. 01. 91) OlOSC) 

m±: mi& ^mmmm^mLtc^mm^m^i P . 17-25 



1^6-13 
2,3. 5, 14, 15 



1, 8-13 



6,7 



0 cfflnmz&bxmwm&ftx^z. 



xm m&ztt-t) 

TPj BBSffltSBltfre, ^o&ft}g©±?I©g®i&5{iiJg 



±.<DXWik<Ds %m%\ztoxmxb sialic 



0 1. 0 6. 9 8 



09.06.98 



B*H$fl*J? (I SA/J P) 
100-8915 



1;fS#-5§- 03-3581-1101 



5 J 



8 8 3 9 



3 5 3 6 



ISPCT/ISA/2 10 (g2^) (1 9 92^7^) 



.» r 1 





mmVffi&ilr . PCT/J P.9 8/0 0 93 0 






alexin* R^-suroflsiif^iiii^sirttt; %<Dmmirzmm<o%t7F; 




Y 
Y 


NTT DoCoMo X ^ ^iJAs&t— ^/W Vol. 3 No. 4 , 

1. 1^. 1 9 9 6 (0 1. 0 1. 9 6) (MM) 

m& M2% r^^-^^v^c-k/^ff-V^rAj p. 16-21 

JP, 8-10758 3, A (B#«mmfSffc££*t) , 2 3. 4 
1 9 9 6 (2 3. 0 4. 9 6) (775!>-&U 


3 

14, 15 



KPCT/ISA/2 10 (i52^-^CO^$) (1 9 9 2^7^) 



